INTRODUCTION
The accompanying map and tables show potassiumargon dating results and major-and trace-element chemical analyses completed in conjunction with geologic mapping and mineral assessment of the Ugashik, Bristol Bay, and western part of the Karluk quadrangles, Alaska. The work was done under the auspices of the Alaska Mineral Resource Assessment Program (AMRAP).
Reported here is a compilation of 41 new potassiumargon ages and 24 previously published ages on 46 rock samples. Replicate analyses were done on almost all samples because past experience indicates that Alaska Peninsula volcanic rocks tend to be inhomogeneous, possibly because of low-grade hydrothermal alteration.
Also reported are 46 major-element chemical analyses and semiquantitative emission spectrometric data for 27 selected samples. Analytical data for the age determinations are shown in table 1 for all samples; chemical data are shown in tables 2 and 3. Sample locations are shown on sheet 1.
DISCUSSION OF AGES

ANALYTICAL METHODOLOGY
Potassium-argon analyses were done following the principles of Dalrymple and Lanphere (1969) . Potassium was determined by flame photometry using a lithium metaborate fusion technique (Engels and Ingamells, 1970) .
Argon extraction and measurement were accomplished using standard techniques of isotope dilution spectrometry, essentially as described by Dalrymple and Lanphere (1969) . The analytical error assigned to each age reported here (table 1) is an estimate of the standard deviation of analytical precision, using the method of Cox and Dalrymple (1967) and our adaptation of modifications to this method described by Mahood (1980) , and the authors calculated estimates of uncertainty in the concentration of the 38Ar tracer and potassium measurements.
DESCRIPTION OF RESULTS
The range of ages for igneous rocks in the Ugashik and western Karluk quadrangles is similar to the range in the Chignik and Sutwik Island quadrangles to the south (Wilson and others, 1981) . Rocks of both the Meshik arc of Wilson (1985) and Aleutian magmatic arc are represented in the map area. A single sample from the Triassic(?) volcanic rocks at Puale Bay was analyzed, extending the age range beyond that found in the Chignik and Sutwik Island quadrangles.
Mesozoic rocks
The basalt at Puale Bay is interbedded with Triassic (Norian) limestone, and! a Triassic age was expected; however, an Early Jurassic age of 197 Ma (table 1) was obtained (latest Triassic, using the time scale of Van Eysinga (1975) ). The sample is petrographically fresh, but potassium and argon inhomogeneity made it difficult to consistently replicate the K-Ar age of this sample. Only the two most concordant of four argon determinations are reported here. Volcaniclastic rocks equivalent to the Lower Jurassic Talkeetna Formation overlie the Triassic exposures at Puale Bay, and this sample may be from a sill or dike related to the Jurassic arc rather than a Triassic flow. Therefore, geologic interpretation of the age is subject to collection of further held data.
Meshik arc
Rocks of the Meshik arc are known to crop out only in the southern half of the Ugashik quadrangle. The exposures farthest to the north are associated with the Rex copper prospect. Ages for Meshik arc rocks in the Ugashik quadrangle range from 24.9 to 39.0 Ma. Many of the samples from the Ugashik quadrangle yield ages at the younger end of this range compared to the ages of the Meshik arc rocks in the Chignik and Sutwik Island quadrangles to the south (Wilson and others, 1981) . Meshik volcanic rock samples not associated with the Rex prospect generally have ages younger than 30 Ma and are among the most mafic samples known from the Meshik arc. Those samples associated with the Rex prospect range in age from 31.4 to 38.8 Ma and include all the dacite samples.
Two samples (Ugashik 1 and Ugashik 2) included with Meshik rocks come from test wells (Brockway and others, 1975) southwest of Blue Mountain. Sample and analytical data other than the age and error is unavailable for these rocks. They are reported here only for completeness.
Two samples, SOAWs 228 and SlAWs 281, collected near the Pliocene Agripina Bay batholith yielded ages older than expected.
Both samples were initially thought to represent volcanic and hydrothermal activity closely associated with the batholith or the Kialagvik volcanic center; however, they gave Oligocene ages. Sample SOAWs 228 is a slightly altered hornblende andesite porphyry from the Kilokak Creek copper prospect. Contact metamorphism of mineralized rocks near the batholith and the Oligocene age indicate that the mineralization predates the batholith. Sample 81AWs 281 was collected from a dike in Mesozoic sedimentary rocks that were contact metamorphosed by the Agripina Bay batholith. Partial alteration of plagioclase phenocrysts suggests that it predates contact metamorphism. Both ages have to be considered minimum ages, although it appears that resetting of the K-Ar clock was not great enough to obscure a probable Meshik arc association. The Oligocene age on these two samples suggests that the vicinity of the Agripina Bay batholith was also a location of Meshik arc magmatic activity. In further support of this, Meshik volcanic rocks are common southwest of the batholith.
The six hornblende, two plagioclase, two biotite, and one sericite separates from nine dated samples from the Rex prospect include both hydrothermal and primary phase minerals. Ten of these separates gave ages between 34.3 and 38.8 Ma, and one discordant biotite mineral separate was 31.4 Ma. The discordant biotite (sample R-31358a) is the youngest sample dated from the Rex prospect, and its discordance with coexisting hornblende suggests slow cooling after intrusion and hydrothermal alteration. At the Rex prospect, samples from unaltered rocks are slightly younger, although within analytical error, than samples from altered rocks. However, the data from samples 79ADt 23 and 80AWs 236 suggest a second later stage of hydrothermal alteration may have occurred.
Aleutian arc
Many of the dates from the study area were determined on rocks from the Aleutian magmatic arc. In general, the youngest rocks of the Aleutian Arc lie inland from the Pacific coast along the line of active volcanos. The age of the rocks tends to increase toward the Pacific coast to a maximum of about 15 Ma. The Quaternary volcanic centers in the study area include Yantarni volcano, Mount Chiginagak, Mount Kialagvik, Mount Peulik-Ugashik caldera, The Gas Rocks, and Blue Mountain. Quaternary volcanic rocks of Aniakchak Crater to the south (Chignik l:250,000-scale quadrangle) and Kejulik volcano to the north (Mount Katmai l:250,000-scale quadrangle) also extend into the Bristol Bay, Ugashik, and Karluk quadrangles. A small Quaternary center also lies north of Alinchak Bay, but we were unsuccessful in obtaining a replicatable date on this center.
The Agripina Bay batholith is one of the large coastal batholith complexes that Burk (1965) described and suggested were middle Tertiary in age, as is the Devils batholith in the Chignik quadrangle to the south (Wilson and others, 1981) . The Agripina Bay batholith is a multiphase granodiorite to quartz diorite pluton that grades texturally into a structurally overlying volcanic sequence. A volcanic neck at Chiginagak Bay is the remnant of a feeder vent for the volcanic rocks. A date on a sample (sample 77AWs 9) from this neck yielded an age of 9.25 Ma, significantly older than five other ages on plutonic rocks from the batholith that range between 2.02 and 4.21 Ma. The Mount Becharof and Cape Igvak area also has a group of small plutons that yield ages between 2.38 and 5.10 Ma, essentially the same as the Agripina Bay batholith to which these plutons appear compositionalfy similar. Both the Agripina bay batholith and the Mount Becharof and Cape Igvak plutons intrude Mesozoic rocks along the Wide Bay anticline.
Plutons from both these complexes yield ages significantly younger than the coastal Devils batholith (6 to 10 Ma.) in the Chignik quadrangle to the south (Wilson and others, 1981) . All are significantly younger than the previously assigned (Burk, 1965) middle Tertiary age; therefore, Burk's interpretation that the coastal batholithic complexes were intruded before and contributed to Miocene sedimentation is in error.
On the periphery of the Agripina Bay batholith are several small altered and mineralized zones; one, the Kilokak Creek prospect previously discussed, predates the batholith. Another unnamed mineral occurrence to the northwest of the batholith yielded an age of 3.52 Ma on a sericitically altered rock sample (sample SOAWs 220), indicating hydrothermal alteration related to emplacement of the batholith.
Pleistocene ages have been determined on several samples from the younger volcanic centers. A sample (79AMm 34) from a dacitic dome, The Gas Rocks, gave discordant results on separates of biotite, hornblende, and plagioclase, 0.135, 0.267, and 0.596 Ma, respectively. Blue Mountain, a dacite dome cluster that has been previously mapped as a Jurassic (Beikman, 1980) or Tertiary (Burk, 1965) pluton, also yielded a number of Pleistocene ages. Three dacite samples from Blue Mountain yield ages between 0.55 and 1.66 Ma. One of these, sample 79AYb 90, yielded strongly discordant ages on plagioclase (1.66 Ma) ana an impure hornblende separate (0.55 Ma.) that contained approximately 5 to 10 percent plagioclase. South of Blue Mountain, at VABM "Lone", an isolated outcrop of olivine basalt flows yielded a whole rock age of 0.591 Ma from one flow.
Plagioclase mineral separates consistently yielded ages older than other phases from the same rock at dated Pleistocene volcanic centers. In these rocks plagioclase is typically a phenocryst phase, and we suggest that the discordant age indicates incorporation of magmatic argon in phenocryst phases as a result of incomplete degassing of the magma. The hornblende from the Gas Rocks sample discussed above was also a phenocryst phase, and it was also discordant with coexisting biotite. In each case of discordance, the oldest phases are the lowest in potassium and, therefore, the most likely to show the effects of incomplete degassing. This is because a small but measurable amount of argon will have a greater affect on calculated ages due to a lower build up of radiogenic argon after crystallization because of the lower potassium content. In addition to the plagioclase discordance, the ages from Gas Rocks suggest that either the hornblende may have begun to retain argon later than the plagioclase or it is more prone to degassing under magmatic or nearmagmatic conditions. In either case, the results from these rocks are at variance with normal expectations (Dalrymple and Lanphere, 1969; Hart, 1964) regarding degassing (argon retention) and cooling ages of mineral phases. Normally, argon retentivity is expected in the following order, hornblende, biotite, plagioclase, from most to least retentive of argon.
DISCUSSION OF CHEMICAL RESULTS
Samples were divided into two main groups corresponding to the Aleutian (less than 15 Ma) and Meshik (20 to 45 Ma) magmatic arcs. Two samples, 82AYb 184 and SlASh 18, yielded ages between these ranges and for convenience are discussed with the Aleutian arc. Three samples, 79AWs 1, 80APP 1, and 66AR 1331, are Mesozoic in age and are not considered in the discussion of chemical data, although they are plotted with rocks of the Meshik arc in order for the reader to see their relative graphical position. Table 2 presents the major-element chemical data, divided into geographic suites of samples. The suites of Aleutian arc rocks include the following: (1) Agripina Bay batholith and related volcanic rocks, (2) the plutons of Mount Becharof and Cape Igvak area, (3) the Blue Mountain volcanic center, including the VABM "Lone" volcanic flows, (4) the Kialagvik volcanic center and related flows, (5) the Kejulik volcanic center, (6) the Mount Peulik volcano and Ugashik caldera volcanic centers, (7) the Mike prospect, (8) Ukinrek Maars, (9) Yantarni volcanic center, and (10) a small group of miscellaneous samples. The Meshik arc is divided into three rock suites: (1) the Rex prospect, (2) the Meshik arc (undivided), and (3) the Kilokak Creek prospect. A final rock grouping includes the three miscellaneous Mesozoic rocks.
All samples in table 2 have identification letters assigned sequentially within each suite and between suites. These letters were used for plotting on eight diagrams (sheet 2). Samples from the Aleutian and Meshik arc were plotted on separate diagrams; samples from each suite were plotted on normative ternary diagrams, Q:Or:Ab+An (figs. 1 and 5) and Na2O+K2O:FeO*:MgO (figs. 2 and 6). Plutonic rocks were plotted using estimated modes determined from both thin-section and normative data. SiO2 versus FeO*/MgO (figs. 3 and 7; FeO* is defined as all iron in the analysis calculated as FeO) and some Harker diagrams (figs. 4 and 8) were also plotted for each suite. Table  3 shows semiquantitative emissionspectrometric (ES) data for samples where we have geochronological or major-element chemical data. They are included here to give the reader the complete analytical data from each sample in one publication. A more complete summary of the ES data is reported by Wilson and O'Leary (1986, 1987) , who list the ES data for all available samples and include tables that show the level for each element at which a sample can be considered anomalous and correlation coefficients for the various element combinations. A number of the samples shown in table 3 were apparently nonmineralized samples but were anomalous in copper, molybdenum, lead, or zinc.
Plutonic rocks were named in accordance with the Streckeisen (1976) IUGS classification. Volcanic and hypabyssal rocks were named using the Streckeisen (1979) IUGS classification and normative data. As suggested by Streckeisen (1979) , andesite and basalt are distinguished using a plot of SiO2 versus normative color index (NCI). In addition, K2O versus SiO2 was plotted to allow naming of volcanic rocks using the scheme adopted by Gill (1981) ; these names are shown in parentheses in the table of rock descriptions.
MESHIK ARC ROCKS
The Meshik arc samples can not be divided into well-defined suites by geologic relations or from any of the Harker diagrams ( fig. 8) , in large part because of limited sampling. The only well-sampled suite of Meshik arc age is from the Rex prospect. However, varying levels of hydrothermal alteration have obscured original magmatic chemistry, and the suite does not form a well-defined linear trend on the Harker diagrams.
ALEUTIAN ARC ROCKS
The younger group of rocks ranges in composition from basalt to dacite for the volcanic and hypabyssal rocks and from quartz diorite to granodiorite for the intrusive rocks. They are of calcalkaline affinity and have slightly lower iron enrichment than comparable rocks in the Chignik and Sutwik Island quadrangles to the south (Wilson and others, 1981) . This may be a reflection of a greater interaction with continental crust in the more northern part of the arc. The Na2O+K2O:FeO*:MgO ternary diagram ( fig. 2 ) for Aleutian arc samples shows the data plots within the field defined by Ringwood (1977) for calc-alkaline rocks and generally well below the line separating calc-alkaline from tholeijtic rocks as suggested by Irvine and Baragar (1971) . Potassium contents ( fig.  4D ) correspond to Gill's (1981) medium-potassium range, and alkali-lime indices (Peacock, 1931) of the individual rock suites vary from 61 to 64.7, or calcic, which is similar to the Chignik and Sutwik Island quadrangles rocks and characteristic of Aleutian arc rocks in general (Coats, 1952 (Coats, . 1953 Snyder, 1959; Hildreth. 1983) .
However, on a SiO2 versus FeO*/MgO plot ( fig. 3) , the Kejulik volcanic-center samples tend to fall in the tholeiitic field, as defined by Miyashiro (1974) ; they also tend to be the closest of all the Ugashik-Karluk suites to the Irvine and Baragar (1971) fig. 4DJ ), near the lowest part of the total alkalis versus SiOo plot ( fig. 4£ ) and at the uppermost part of the CaO versus SiO2 field ( fig.  4B ). The Na2O content ( fig. 4C ) for both suites is similar. The plutons of both these suites intrude rocks of the Upper Jurassic Naknek Formation and both are of Pliocene age. In addition, both occur at the same distance from the present Aleutian Trench. We assume that during the Pliocene, the paleoAleutian Trench had the same general orientation. However, an important difference between the two is that the Agripina Bay batholith intrudes an area where Mesnik arc volcanism and hydrothermal activity occurred.
This may explain the more evolved nature of the Agripina Bay plutons because they may incorporate remelted rocks of the Meshik arc and, therefore, have, in part, been through an additional cycle in the magma generation process compared to the Mount Becharof-Cape Igvak plutons. This may also help to explain the much higher level of mineralization associated with the Agripina Bay batholith.
Yantarni volcano, which lies 30 km southwest of Kialagvik volcano and 15 km southwest of Mount Chiginagak volcano, is chemically well defined by a total of 31 analyses (samples e, f, and 29 other analyses cited in Riehle and others, 1987) . Compared to the other suites, Yantarni is high in CaO, low in NaoO, and has average K2O. The alkalilime index is 65 for all Yantarni data, and it is 67 if only the older lava flows are considered. This index is significantly higher than the index for any other suite. Yantarni also has significantly higher MgO at low SiO2 than other UgashiK area suites.
One of the tightest clusters of data in the study area is from the Kialagvik volcanic center (samples U-Z, a-d). Although the data ranges from 58.4 to 64.2 percent SiO2, each plot is constrained over a limited range of alkalis, 0.5 percent Na?O and 0.5 percent KoO. However, CaO is high ana varies linearly over a 2.11 percent range.
The Mount Peulik-Ugashik caldera suite (samples H-N) is the most SiOo-rich suite of the Ugashik-Karluk rocks.
Nevertheless, it is low in K2O and comparatively low in total alkalis even though it is somewhat farther from the trench than most of the other volcanic centers.
Although not distant spatially, the samples from Ukinrek Maars suite (S,T; JRC 09, JRC lOb; Kienle and others, 1980) and The Gas Rocks (H; 79AMm 34) are far off the trend of the Mount Peulik-Ugashik suite on all plots and appear chemically unrelated regardless of proximity and timing.
Blue Mountain (sample R), to the west of Ugashik Lake, is an eroded Quaternary dacitic volcanic center that had been considered a part of the Jurassic batholith (Beikman, 1980) Miyashiro (1974) .
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Description of rock samples analyzed for major-element chemistry and age determinations, Ugashik and part of the Karluk quadrangles, Alaska
Rock names used in the descriptions follow the nomenclature of Streckeisen (1976; 1979) ; the terminology of Gill (1981) for volcanic rocks is also listed when it differs from Streckeisen (1979) . In these cases, the Streckeisen rock name is followed by "S" and the Gill rock name is followed by "G". Anorthite content of plagioclase is based on optical determinations using Carlsbad-albite twinning (Kerr, 1977) except where shown with an asterik (*), which indicates it was determined using albite (MichelLevy) twinning. Anorthite contents determined with albite twinning are considered to be minimums. Rock colors were determined on hand samples using Goddard (1948) . Related samples from the Naknek quadrangle, north of the map area and Sutwik Island quadrangle, south of the map area are also included in this isrog-s-w. [For most samples, major-element chemical analyses were performed using X-ray fluorescence methods; induction-coupled plasma spectrometry (ICP) was used for three samples. CIPW norms and other petrologic parameters were calculated using PETCAL (Bingler and others, 1976) 
